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SUMMARY

Objective

The purpose was to develop and test an objective procedure to determine the relative difficulty of Air Force
jobs. Also investigated were (a) the measurement of task difficulty to allow comparability across specialties. (b) tile
quantitative appraisal of job demands based on component tasks being performed, and (c) the comparability of job
difficulty to job aptitude requirement.

Background

The present work is the culmination of a long stream of research and development examining methodologies
for systematically determining relative aptitude requirements of Air Force jobs. Such methodologies are needed
since there are no empirically based procedures for establishing, adjusting, or verifying tile aptitude cutoff score
requirements published in Air Force Regulations.

Early research in this area offered substantial support for the use of time-to-learn as a key element in
measuring the ability requirements of Air Force jobs. In addition, the level of aptitude required for successful
performance of a task was found to be conceptually inseparable from the time required to learn to perform the task
at a satisfactory level. Thus, a benchmark scaling technique, in which anchor tasks are used to describe each level
on the scale, was developed to measure relative difficulty from which relative aptitude requirements could be
inferred. These results may be used by Air Force managers to establish entry-level aptitude requirements and to
assign individuals to career specialities more accurately.

Approach

The study was based on task-level specifications of learning difficulty. The specifications were provided by
two complementary sources of expert ratings. One source included occupational survey data. that is routinely
collected on muost Air Force jobs. Such data contain relative ratings of task difficulty collected from knowledgeable
supervisory personnel within each specialty. Secondly, contract job analysts provided benchmark ratings of
selected tasks across specialties. Collection of benchmark data permitted the development of techniques for
calibrating the supervisors' ratings to a standard reference base such that tasks in one specialty could be compared
to tasks in other specialties. Data on the relative time spent by job incumbents on each task also wer;e available in
the occupational survey data. These data were used to weight the relative difficulty of each task "hen computing

aggregate estimates of learning difficulty for each enlisted specialty.

Specifies

The Comprehensive Occupational Data Analysis Programs (CO)AP) package was used for tie analysis of task
level data. Interrater reliability and correlation techniques were used to assess the agreement among supervisors
and job analysts in the ratings of task difficulty. Regression equations were used to calibrate relative ratings on the
benchmark scale. The calibrated ratings then were combined with average tine-spenti data to determine the
relative difficulty of individual jobs and specialty groups. The resultant values were designated ATDPITS
(average task difficulty per unit time spent).

Both supervisory ratings and tie contract job analyst ratings proved to be highly reliable. In addition, a high
degree of relationship was shown between the supervisory ratings and tile contract job analyst ratings. The
benchmark scales provided a highly reliable means of obtaining task diffculty ratings that were comparable at ross
specialties.

Conclusions/Recommendations

The methodology developed and implemented call be applied objectively to evaluate tile relative aptitude
requirements of Air Force jobs. Air Force managers now have systematic and empirical data with which to order
jobs relative to each other based on the level of talent required. It is recommended that this methodology be
considered for use in operational realignment of current aptitude requirements.
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APTITuI)E REQUIREMENTS BASED ON TASK DIFFICULTY:
METHOIOLO(Y FOR EVALU ATION

I. INTRODUCTION

Eligibility for entry into the various Air Force career ladders is based primarily on the minimum aptitude
core cutoff on one or more of the composites of the Armed Services Vocationel Aptitude Battery (ASVAB) (AFR

39-1. 1977). There are four ASVAB composites in use by the Air Force: Mchanical. Administrative. General,
Electronics. An individual's percentile score on these composites is the principal factor for determining eligibility
for entry level jobs. Although this report is primarily a description of methodology and procedure for the
evaluation of aptitude requirements, the essential problem being examined is the validity of the relative ordering
of assigned ASVAB minimums k' comparison with the computed relative order of difficulty of the jobs based on
work performed.

The correlation of success in training with aptitude composite scores and tie technical school pass/fail rates
are the primary data used by the Air Force to set aptitude minimums. Relative correspondence between success in
training and each of the aptitude composites is used to establish the aptitude area (M, A. G. or E) for a specific
specialty. and the pass/fail rate is used to adjust the minimum cutoff score (Maginnis. Uchima. & Smith. 1975a.
1975b, 1975). Although this appears to be a valid and empirically based decision logic, there exist some deep-
seated problems. The standards for successful completion of courses appear to be arbitrarily set and tend to
fluctuate with the number of trainees needed. This problem is further compounded by a training time and aptitude
trade-off. That is, an unsuccessful trainee, rather than being washed-out. may be recycled through the same course
until a passing score is achieved. Thus, a potential failure has been converted to a successful completion by
allowing more time to learn. Christal (1976) presents a detailed description of the problems in the prediction of
training success from aptitude test scores.

The consequences of setting appropriate aptitude levels for entry into Air Force specialties (AFSs) go beyond
the immediate impact on training outcomes. For example. lowering a requirement from the 80th to the Oth
percentile could double the number of eligible volunteers for a particular occupation (Christal. 1974).
Inappropriate assignment of aptitude requirements can have a significant impact on job attitudes-individuals
assigned to jobs that do not fully utilize their talents tend to experience boredom: individuals assigned to positions
requiring more talent than they have tend to experience a sense of frustration (Locke, 1976). Both circumstances
can adversely affect absenteeism, retention, and learning rate (Brayfield & Crockett. 1955: Taylor & Weiss. 1972,
Waters & Roach. 1971. 1973: Wyatt. Langdon. & Stock. 1937). The data collected in this study go beyond the
training school setting and reflect the actual difficulty of a given job in the operational setting.

The overall objective of the present effort was to design. develop, and test a methodology that could be applied
effectively and objectively to determine the relative difficulty of Air Force jobs. The two major sub-objectives were
to develop procedures for (a) the measurement of task diffiulty such that tasks would be comparable across
specialties and (b) the quantitative appraisal of job demands based on component tasks being performed.

I1. APPROACH

Conceptual Framework

Empirical data are not necessary to realize that there is tremendous variance both in job demand levels and in
individual learning rates. It is not difficult to imagine some AFSs in which those airmen with the lowest aptitude
(the slowest learners) can perform very successfully after only a short training period. On the other hand, there are
also AFSs in which the airmen with the highest aptitude (the fastest learners) must undergo extensive on-the-job
training even after long periods (30 or more weeks) of formal training. The need to determine the relationship
between aptitude and learning time has become more acute as has the necessity of defending empirically the
aptitude levels that are set as occupation entry requirements.

Several educational researchers offer support for the use of time-to-learn as a key element in measuring the

ability requirements of Air Force jobs. Aptitude can be looked at as something that rehults in an individual being
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readly to le-ari '"rap~idly- in a specific situation (Cronbach &Snow, 1977). Furthermnore. Croinbacli aiiil Snow claiin
tt st tdentts wiill li kel v differ in thle timie t hey req uire 14) learn. given I he sa Ine maia l antd insitict inal
procedures. Recent doctutnentatiott b ( et Ii ger anid Whiute (097 9) offer., add it ional ev idenice in utpport of ti tie- to-
learn as a predictor of achtievemnti i aend apt itude11. These a uthIors inidic ate thailth Ii itti-to- learu colncept mtakes no
assumptions abouit thle inttelligence required it) performn a task, bill deals onlN with performance under ninral
Conditionis. This literatuire in addition to earlier work byv Carroll (in Mock & %iidtrsoit. 1 975: in ( ronlbach & Snow.
1 977; anrd in Krtinbol tz. 190)5) prov ides st rong sutpport for lite integrat ion of thle tilie-to- leartt cortcept intto the Air
Force classification arid assignmutent systeis.

The Air Force HuItman Resources Laboratory (AF11IRE) has benr conducting research into this problemt for
several years. Trhe muethodology discussed iii this report has greatly benefited arid evolved from pre10115 work
conducted by Christal (1974) and Fuigill (1971. 197 2a. 1972b. 19)73) iii developing lite Air Force job inventory
methodology and investigating thle area of task difficulty artd Iencitmark scale use. The approach was based oil
task level specificationts of learnting difficulty provided by two coinpllemelttary sources of expert ratintgs: (a)
knowledgeable snpervisorN persontnel within each specialty provided relative ratings of task difficulty. allid (It)
contract j ob analysts provided benchmtark ratings of selected tasks across specialties. Access to the benchmiark
ratings perititted the development of techniques for calibratintg (te relative rating., to a standard reference base
and for generating aggregate estimates of learning dlifficualty for every enlisted specialty in thme Air Force.

Task Difficulty

The concept of task difficulty was operationally defined in terms of the tine it takes to learn to do a task
satisfactorily. lugilI (1971) demonstrated thtat in spite of the complexity of the concept. highly reliable ratings of
relative task diffiettlty. as defined above, could be obtained fromn stipervisory job incumibents from a given career
field. Fuigill's (1972b) research contsistently lentlonstrated a high relationship (r = .89) between rime-to-learn (task
difficnlty) and task aptitude. "'the level of aptitude required to insure satisfactory performance of a given task" (p).
1). The aptittude requirements research documtented in this report has proce~eded onl the basis that the aptitude
level requtired to learn a job can be inferred from a mteasu retnent of the average difficulty of that job. This
assumption is primarily based on Fugill's (1972b) conclusion that relative task aptitude is conceptually inseparable
fromt relative task difficulty when difficthy is measured in terms of the time needed to learn to perforiti a task
satisfactorily.

Occupational Survey Data Base

Thte basic data used in tie identification of tasks for the estimation of task/job difficulty indices came- fronm
the occupational survey data routtinely collected by the USAF Occupational Measurement Center. BrieflN. the job
inventories used in the periodic occupational suirveys of Air Force jobs are- developed by creating a duty outline
and a listing of task statements based on job descriptions. course training standards. and other putblished materials
(Christal. 1974). Tasks are then organized within duty categories and the task list revised based onl work-site
observation of the job arid inpitt fromt technical specialists. When finalized, the job itnventory is admninisteredI to job
inctumbents within the specialty to collect information abotut the relative amotint of work-tunle spent on the tasks
which they perform. tusing a 1-9) point scale ranging from "A Very Small Amount" to "A Very Large Amtotint.*'
These data are compiled in a computer-generated job description to Provide, among other information, an

* estimation of the percentage of incumbents who performi each task and the average percentage of time spent on
each task by those ini the specialty who perform it. This same information can be reported for any group of
idividttals who c-ar be defined by available background variables suach as time in service, grade. education, and

tme in job.

The same dty/task list is administered to supervisors who are asked to rate the tasks ott task difficulty. biased
* ~on how inticli time is reqtuired to learn the task. usilig a 1-9 point scale ranging fromi -A Very Small Amount" to -"A
* VYery Large Amount." These ratings are compiled to give aia estimate of the task difficulty of each task compared

with othter tasks in lte inventory.
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Analytic Techniiques

TeCAinprPeenit Otccupational D ata Analysis l'rograi ((t A .P) package developed byi A FHRL (Cliristal.
197 t Morsh. Madden. & (liristal. 1901) was fhe data anali tic looil o-d for ltui research. Tlt-~ (A)1AP system was
idea II sile for this type of anialyis. Computer anhi-(falrat ig dlata beganI wi th f lip measurement of f lie

dlegreei of itterrater agreemnt amiong all raters. iplfdtai ing tilt- iira-cla., correlation coefficient (Hi I)
dlescribed b% Haggard (19.58) arid Lindqui.-t (1953). Tfii. reliability coefficient is a tieasiire of' file interclass
correlation among raters. A., discissed in (;uilfrird and lruchter (1973). each coeffiient (R, j). taken to be art
idicatitori of tit- reli abilityv of a sinrgle ra fer's raftigs. (-all bet its(-d to infer tilt- rel tabinlily of a group of rater-, (Rkk)
(p). 204). By averaginrg each Sef[ of ratings across tilte rmniiher of raters rafirig each fa,k. group reliabilify coefficients
(Rk k) for all incas ures call be cout l ed.' The ini erra fer rel tab ilii coefficienit a., applied to task fac'tor ratinigs is
described by (;oodN 0I970) aiid Tlioitsori arid Coody (1979)). fit addition. correlation/regression techniques.. the
calcrulat ion of average task ratinrgs acros s raters, and thep gernerat ion of adjusted task (lifficlly values based onl the

berichmniark eqnatlioll were used iii tilt speci fic analyvses for task rating.,. Tile arialitic techniiiqune. are furt her
discutssed ini the description of proc'eduires it) develop task aiid job difficuhy" indices.

1it. D)ETERMINATION OF TASK DItFFCULtTY

Development ohf Benchmark Scales

Rat inigs (if task di fficralty withIin specialties. as rou ti nelyv obtained in conjun rctiori with occu paltiotial I urvei s.

are- useful in coliparting the relative difficult', for tasks arid jobs within career ladder'.. However, a mnethod wa.s
needed for comtparineg difficilti artd] aptitude levels for tasks across career ladders.

Thet liste of berichiiiark scales provides very reliable ratings of task difficulty which allow for comiparisons of
tile relative difficiulty of tasks ilot only within a given specialty but( also across any number of specialties mea-1SUred
bi the saiiie beiichriark scale. The benchiniark scale is used as a standard reference for calihirating ratings obtained
within specialties so as to be coitparable across all specialties in anl aptitude area. Thet feasibilitN of uinlg
benchmark scales to ineasuirv task difimdty "Was demlonstraled bN Fuigill W1)71. 19 72a. 19-121) and fuirther
discussed by Frigill (1973) arid] Christal (1974). Peters arid McCormiick (1966). in a coimparative study, obtained
results which demionst rated that task-anchored (benchmnark) scales resulted in iiore reliable ratings of several job
factors thani did niiimerically anchored scales.

Considerable thiotught was given to the niumlber of points to be emnployed oii the benchinark scale. Lissitz and
Green 09~75) briefly reviewed the literatuire in this area and found iio concliusive evidreice to support any specific
number of rating points, Research oil time-spent scales by Carpenter. (;iorgia. and McFarland (197 5) suggests that
there is little difference in reliability bilt a potential increase it) validity with ant increase in the numiber of rating
options froii 7 to 9) to 25 and even to 100 points. These resuilts in conjunct ion with research hy Christal and Madden
(1900) and Maddent (19W0. 1901) ol thie importance of familiarity in] evaluative judgments in job evaluation
directed this research to a 25-point benchmark scale onl which thle rater w~ouild be carefuilly trained, on both the
tasks anchoring thle scale and thie tasks to be rated, prior to appluinig thel scale.

Electronics%, Mechanical, and General/Administrative Benchmark Scales

Task difficulty benchmark scales were developed separately for the Electronics. Mechanical, and General/
Administrative aptiltide areas as differentiated by the ASVAB. For a given aptitude area, a set of I5 specialties was
selected which best represented aptitude area complexity and provided a variety of tasks from which betnchmark
tasks couild be selected. All specialties used in the development of the benchmark scales are shown in Appendix A.

Table I provides a summary of interrater reliability statistics for the relative difficultyv ratings collected from
specialties tused in the benchmark scale development. Using a distributtion of these ratings aiid the criteria otired
in Table 2. 40 tasks were selected from each specialty to develop a set of 600 benchmark tasks in the Mechanical

* tf1~orf arnd Fi tepr 11971. 1) rxpaiii how the rkcan he. compiii..r fronti are Rt atd k racers.
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atud Electroics aptitude art-as. For titi genieral benchmiark scale. (0) tasks were selected front each oIf the 1.5
specialm.'s to produce a 94)4-task list. For puirposes of dliscussioni. only the k~fl-task list wil i he refervenced although

esmnilNte samte ptrocedures were followed with 1111 %44 tasks in tihe Genueral benchmark pool. (Set- Appentdix A
for complete intterra ter rel iabi lit sta tist ics.)

Tulde 1. Summary of Willi i n-Specialty luterrater Reliability (H kk)
Indilces for Specialties used in D)evelopmentt Phase

A-ptit ude ttaue of Medtiant N %aii N uamber
Area R kkR k AFS ,, taler.

(;euetral/Adliii-rat ie .94- - .98 .900t 15) 11:. t
Mlechtaical .88 - .97 .91- QS 158.9
leletronics .93 - .99 *955 I5 (11.7

Nte. tFor alil ioI--,p, iaII ratiig-. Ilt. a~tragt- immlwt~r of ratier- per iaL WL rangi-t frot 211 to ti0t1.

Tueait 2. Benchmark Task Selection Criteria

1. Fli oinate supervisory tasks
2. C ap~ture range of difficultv
31. Select oni high rater agreemnt (L~ow SI)
L- Select t as ks performied bt) first -erners

5. Se lect well k nown task
0t. Select easilv observed tasks

7.Select on hiighm fact- valid iIN

A panel of 8 to 14 job analysts was convened for each aptitude area. The paneis. which consisted of contract

instructors and job incumbents. and observed task performance at approxitnately J0 operational locations for each

aptitude area. After gaining familiarity with each [ask in the iist. each panel member provided an independent
rank-ordering of the 000 tasks. placing the task which required the ieast learning time at number I and the task
requiring the greatest learning time at number 600. The final rankings represent the relative ordering of tile (A0)
tasks on the dimension of learning time, without regard to AFS. Interrater reliability estimates for the rank
ordering anmong judges for each aptitude area are given in Table 3. In all. for the three aptitude are-as. 2.100 tasks

were independently rank-ordered by a iteam of 8 to 14 raters. resulting in approximately 21.0)X) rank-orderI

Table 3?. Interrater Reliability (R kk) for Rank Ordering of
'I Aptitude Area Bienchmark Tasks

Aptitude N N Hater./!
Ara kkTasks. AFS SpeciatI%

(;Gtenral/Admtnimiratii' *96 9K S1
M1echanical .7600) 15 8
Electronics .96 0 15 8

Noit.. For alt rmil, orderi g. Itt, average ittemr of rater- tar wa4 WK wa, *quat it N rater-.

....... ....... .............8........................



The ranking pr, edore -.iel was 0n1 i' O i h h IIW jldge.. Maile pair-% i#-. coniparisons of task- on ,hic|l I liv
were (onsidered e\pert. lhi i proced(ore result.d in a railk-ordered list of ' ask- %hic. it %a, fel i. ,more a,',',,ratel'
captured fl it. arianie of the diffi'ult of' It- tasks than would a 9-point rating s,, , Chll. Ilo.e.er. Ihe re titihg

distribution wa., u||derstadalh rectan|gular in -,ha p and thin, did not fend i.elf he to I iv dehpien of a

benchmuark scale witht e(qua intlervals. J'he -olnlion t) this proJblem was bas-ed oni tle ' olledtion of 9)-point

snlr.'isor rating., of t, 000 selected tasks. These relali v rating.. were collected from approximiately 5(0
uperv isors front each of the I. .spec'iaIties Aho rated * erN task in tie list. not just tihoe selected froni thieir

spe Bciah. The resulting distribolion fIromi these rating., appr). inalted a iornal curve. An equal percentile
coinversion prograin ii the (( )I).AP package was used (o comert the task distribution preserviiig tlie order from t i
ranking provedure into liit- normal distribution obtained front flie rating provedure. Tl'his converted distrihution

%as used to develop a iclose appro\inialion of an ,eqal-iineral henihniark siale.

Based nl tie panel rankings and flite superv isorN ratin-gs of lite ((0 be'hmark tasks. two tasks i, erv -els's ted
to represent eaeh of the learning diffieull, levels (if a 25-point scale. The distri bution of te ilean rank.. of the 6W
tasks was di'r.ided into 25 equnal intervals. Tasks were selected which were close to each interval nidpoint % ahi. and

for which ite standard deviations of both the wit ii n-speciah y ratings and the contractor rankings %ere relati,4ly.
low. indicating that hoth sets of judges agreed on the diffictiN I'evel. Tasks were chosen w hich were w idel known

or frequent Ii perfore., and not uique to a single speciaIty. The final criterion. face i-alidit,,. was especiallk
important in the task selection process inasmiuch as these tasks were to be used as exasiples that would anchor flie
variots points on flt- bench|nsark scales. (See Appendix 1 for coiplete benchnmark scales.)

Procedural Guides

Accurate application of the benchnark scales requ|ires detailed knowledge of tie benchmark tasks as %ell a.s
tie tasks being rated. A procedhral guide was developed for each scale describing ite benchnark tasks. This guide
was developed for tle u1se- of lite- panel of expert raters who %ould apply the scales.

There are two parts to the procedural guides: Part I introduces each panel inei5)er to the task of assessing
le'rning dffscultv and rating fli tasks: Part 11 presents the 25 -point -cale and provides a one-page description of
each of the 50 tasks on the scal'. Tsis description include.% tle scaled task difficuIt. level, the task title. the
specialty frot which it was selected, a narrative description of an specific equipment associated with the task. a
narrative.e describing the task performance. and an explanalion of the skills and knowledge required to learn tie
task. Examples fromn the Mechanical Provedural Guide are inclided in Appendix C.

Task Bating Using the Benchmark Scales

The benchmark scales and procedural guides were developed to provide task ratings which were comparable
both within and across specialties within an aptitude area. Itn order to obtain such information, it was necessary to
apply the same benchmark scale to all specialties in an aptitude area. This was accomplished by comparing a
carefully selected subset of tasks from each specialty to be assessed with the tasks on the appropriate benchmark
scale and assigning the respective rating to each task in the subset. Regression techniques were then used to
estimate the difficulty of the remaining tasks in the job inventory from the data available from the subset of tasks.

Using criteria similar to those used in the selection of the benchmark sets (Table 2). 60 tasks were selected
from each remaining specialty in the aptitude area for evaluation by the contract job analysts using the benchmark
scales. Specialties used in the application of the benchsark scales are indicated in Appendix A. In the application
phase. 102 specialties were evaluated, approximately 34 technical school and 64 operational site visits were made.
and approximately 6.100 tasks were rated by 12 to 14 raters, resulting in over 79.000 ratings. Again. each task
selected was studied in depth at the appropriate technical school, as well as at two or more operational work sites.
by a panel of aptitude area experts. Panels consisted of 12 to 14 members, with two independent teams of six or
seven analysts observing the same tasks at separate locations. After accumulating considerable information about
each task. the panel members independently provided benchmark difficulty ratings on the 60 selected tasks from
each specialty using the appropriate benchmark scale. Interrater reliability statistics for these ratings are
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summinarized in Table 4. Comiplete rater reliablility statistics on thfe tasks for all specialties stuidied are giveni in
Appendix A.

Table T. Sumrmary of Benchminark Ratinig Interrater ileliability (B kk)
hIdices for Specialties I'sed itt . 4 .. pticatioii Phase

Aptitiude Range of lih-diaui N ItcIvan N umober
Area R Ik It k AM of hater,

(;tnetraI/Adiiisitra iv'e .87 - .98 .95 5)5 1 L.o

Miechianical .88 -. 98 .5 25 13.2
Etettroiiic. .92 - .98 .9.) 22 12.5

C:alibration of Supervisory Estimates to tihe Benchmark Scale

The benlich iiark rat inigs of tlie sa in pie of 6I) tasks wit Ii i eachi specialty % erve td to estioia I [it re tate t ~ ask

di fficiilty of al (t asks in a specialty iisinig stanida rd regression a na I sis. Tihe use of' th lieinclin a rk sua les all ows a
task di fficu ltNv aluec to lie estimria ted for evenr task in t[lie- in'.e i or for the A FS uinder co iisiderat itii. Ti %.at ie. ill

urn. prov.'ides t ie inc-aiis b% whnichi tasks anid i iid ii vid na jobs raoi he coiimpa red ot out'. in relt ion to tbter tasks
alnd jobs w itt infi t sa ie specia ttlii bt aliso relat ive to tasks iii ot Iier specialIt ies w.4ithIin [h e sa ine a 1 it tde area. i

sepa rate regressitoo equia t ion iiwas used for echi A F. a, ft- elatiotn sip bet weeo ie tt.t.pert ratiiog a id ret alii'
ratings was imiitu for vavrl pteciall%.

The heivhiark diffitiitti ratitigs and the .unh' i~tlr, tiffieiitt% ratliogs of flile aline 00 tasks vere iiijitt a- tOe
dnlpidenut anrd inidepe ii tlt ainablIes. respect i '.tt%. ini a t ~o-vani a hie linriear ri-gressili problt nl for ech~ spet jalt\.
The( equlat ion took tflie- ftioll ng ft in

(N a + Ii'.

%l here: N- is adjutsted task dlifficlittl

a is a conistant
b is a regression coefficient
x is a comnposite suipervisory rainig of reltative task difficult'.

Thle resuIt inig eq nat ion.i were t tiin appilltiedi to tflie- superv.i sor\ ratings of att tasks in flit- peciattfites aiid an adjiusted
difficttli rating was es ti iiia ted for each task. (ii atlt. atljulsed di ffi en I ra tillgs werve tsti iiiated for approiiatet\
75.0A) tasks.

Summary R~'ults of Task Difficult'. Assessment

The reliability aiid valid ity. of tie data gat iert'd in t his effort were invest igait'd ttt inslirv t hat o'.ratI
intet hodolog) was s~o d . Sinigle rater ret iahi lit o.'ffitit'iis (R11) for att ilicaslirt' rainged froiii .1 I)t .711. C;rttii

reliability coe fficie Ils (IH kk) for all ii.'as iire, ranigted frooii .80 it) .9)8. (See' A ppt iidi' A for t ti 1 et' t rt'tiablitl

statist i 1 s.) Prel imli nary in '.et igat ion has shlown ta Ii theii ranige of ret iahi lit'. '-stiiati's is t argtetl it d 'r iti lied Ill til

high variability of task Ia riling difficulty acroiss diffterecees ill ai rirati. t'qui piit'r . or emni iiatiid .Atii i Ital

research is cuirre ittly h'io ricoild uted Ito deteriii irl tflit- reasonis for iois tat- it f n'.' l tw iterra t er agree 1tt.

As show ii in hable 5. correlations bet wee ii tflietic lehinlark rat illgs b\~ Ilt two indepen' iden t Itn of' raters

ranrged from .30 to .94 wit i a mned ian of .79. Ii lest iga t iii of thte ranlge oif theiise tea iii t -Iteaiii 2 correla it i fri rilit'r
etniphiasizes tflit- great deal of variablit it i tilrdiv id oat task iffittil I lels. It tit~ flit peialties~ for which ile

inlttrtea ii correla tiolis we're low. t iire is cv uIt' lie t ha t coili iti g in fori iiat iou w~as ga t iered froti tflit- operat imilla

sites d tie to) di ffere nces ini equii pmett. a toinat itii of joi. or ii isioii req iire iiielts. Thle st' s iti it\I of tflie- work are'a

ex 'perts to thtese differences iil site, provide- add iiia I credii lii t' to thei (Ia ta eoltctitiii piroceduires-.
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TFable 5. Sunuiiitry of Correlations hetweeti Tean I and Tleam~ 2 Rtatinlgs

Arar r AFS

(;~ii~alAdiiii-t~ii~*.30 - .9 1 .r.5
~Iliii~I.68 - .(), .82 23

V% idfeoiie of (liiiiirrel %,,I iit IN tAhe data coIlecli'l II.iiig I Il- task dif ficiltg % ievicliiiark -cales i. piro% ided It%
ilirrelatioii. iewei lilt a~rerage mitlhioi-specialiN ratiiiig, vol Iettid frm iicii iilii .iipvr~ i-or, ao iiIlia- a~erage.
Iieiiiiiiark raligs g.illetcled fromi alit i de area eIxpels. As slito% i ni Tabile 6. lilt- iorrelat ioo- livt~ii Io Iie-ei
varialili- raiiged fromi .51 to Mt) with it iiediaii of .80 for all siecialtie, w-idt iii the tlire aptiloide areas (N =
[ 17). Thie"e relat ioisipl. offer -tilport for lit-e data collectiu metlioholog aiid lilt- loeiicliiiark 'cal ioig porotediire.
Thii idiieiili ioiii v that fit- idiffiiciilo. predhictionsl lrOMi lieiiciiiark data repire-egit a mieasuire of tile- difficiltN (of
at task %%hicli ail Ilie compl~aredI across as well a-s wilhl 'Teivialties [il shle salil aliitiif area.( iiileeirraiiil
stall-tic-. summiiiarizedf iii [abe- 5 aii(f (6. are ioloIded iii A,, 1iemi\ A.

Table 0. Summary of Correlations between Within-Specialty Ratings
and Benchmark Ratings

HaieMediait NN
Pha-se/Aptiiut Area of r r AFS Ta-ksIAFS

Dlevelopment Phase
(;t-iiural/;AIiniinist rative .71 - .89) .81 I 00
Mechanical .571 - .91 .77 15 t
Electroicis .81 - .95 .88 13 to

Application Phase
(;initral/*Adiuii .51 - .95 .77 55. 60l
Nlechaiiival .58 - .88 .81 25 Oil
Electronics .5lt - .8l) .8 t 22 041

R. D)ETERMINATION OF JOB DIFFICA I.T)

.liiiver-ioii Ill task (11ff ictilt iitiojoli difficultx was f(111 [141 t limlore coimp1lii'al.( t haoi a simiilili a~ erage of' the
ihifficial e, tf she ta-k. colllrisililg lit joli. A~ jobi cars he difficult for at varieI of' rieastais such it amiuiigber of task.
iiiiifiii tindeflr %%iqlit- tasks are pierforiedl. variet\ (of tasks. diffivult\ oif ta-k-. miid lit-e allotio of tlme spent
ali tllt- arilisi ta-k- pierfoiriied. '[i, varietN (if task, anldtile eiliroinl nal ioiii u of jierfloriiaile (fill tlts fetid
ieiiiel v to (fItalificaltin. The ntiinher of tasks pelrfoirmed~l as a lieastire of jobi (Jillicull. 1%as Ioiiid tolibe

oiehat isileaing. espaecialk iii compifarison- of' jois comiii 0iig few% \er diffictilt ta-k, %%ithI joli coil ailliotg
iiial simiple. task,. 1111 uiffitiilt. was dleteriiiied to be biest est imiatil as a Inictim ioif tlilt dilfiui of'I liet task-
comiiioig lilt jolt aiilf the time siei oin lilt,#- ia-ks.

Average TIask Difficuli Per Untit Time - ATI)PUT

Thle i'ollueutioo iiad aoali i of task difficuilt tfata lia~ie beets describedf ;re~ iottsl\. Tiie.,ieo data filt
raiiloiii si electedf jobh i ciolnifiiit ii all Itir Force sieiiaht ii, Ia., bieeni roijkitel vollected .1111 ahz~ed 1i)\ liet kir
iuirte )4-itaiiiiil Nieasuiire lt ( eioler fair lit- past seveiral % ear-. These' data are miniaini'l kli it .. iiupatir data
hiaonk and vwere imadi' availabile for ti l tid%. Iii collectiiig thiesi' data. jobi iovnctiiilit are- repiriied tui ideotif% thiose
ta-k- iulich comrinrl Ilk or her jol ainf tliest inidicate. niiig relati'e liiiii-s 1 int raigs. the ri'fatiii tlime speot on1



each task performed compared to all olher tasks performed (Carpenter. (;iorgia. & McFarland. 1975). The data
from these ratings are analyzed with the COI)AP package. The relative tile-spent ratings provided by the job
incumbents are suuned and the rating for each task performed is divided by the sln of all ratings. thits
computing a percentage time-spent variable. Previous research has indicated that tie relative time-spent format
results in highly reliable self-esiiates of the percentage of time spent on the various tasks performed in a worker's
job (Christal. i974).

Job difficulty for an individual Iosion was eslimaled by combining the predicted task difficulty values.
determined fron the previous anases. with Ihe percent line-spenl estimates to formti a new computed variable.
Average Task Difficulti Per Unit Time (%Tl)tP1T). I\ P"1 T is simply the cross-product of percentage time-spent
and task difficulty suimnmed acros. all tasks in the inventor for an individual job.- ATDPI'T can be computed for
any group of individuals (e.g.. specialti nimibe.r. with I o 1,8 months of service) by summing each individuars
ATDPLT value and dividing by the inumber of ii-sdividuals in the group. The CODAP package can be used to
compute ATDPI.T values for an sper.fi-' group. t sing the ATIDP T value. the difficulty level of individual jobs
or job types can be compared to anl other within tl, -aine aptitude area based on time relative time spent and
difficulty of each task.

The relative ranking of pecialtie. fron eaqh aptitude area oin the AT)PU'T value indicates the relative
difficulty level of specialties within the Air Force. Figure I shows a sample of specialties front the General/
Administrative aptitude areas ranked on TDPl1 T ,alue for enlisted personnel with 1 to 48 months of military
service and their current AS% XB cutoff scores. A nomparison of the relative rankings of the ATDPUT values witi
the ordering of the \ASV AH cutoff scores indicates a degree of misalignment of aptitude requiremenls. Specifically.
Figure I suggests that sonhe specialties 'urrenl assigned a high minimum aptitude requirement may. in fact.
have a lower level of difficulty than other specialties assigned a lower minimum aptitude requirement. Other
specialties were found to cover a wide range of diffictull levels (indicated by the length of the horizontal lines in
Figure 1). suggesting that the specialty might be divided into several different jobs.

2 ATDPV'T valus are multiplied by 101 to eliminate decimats amid. thuis. siitify reporting.
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V. I)IS(:I'SiON

The nuethodolog. developed and ilmplenmented iii this research can effectively and objectively be applied to
evaluate the relative aptitude requirements of Air Force jobs in a particular aptitude area. Results have been
obtained to substantiate both the reliabiIith and the validity of this methodology. The methodology has been
applied to Air Force joh. across four apliude areas. The actual realignment of aptitude requirenents is a complex
task which will be reported in a forthcoming report: however, in this methodolog) the Air Force now has a valuable
tool for management an iclassification. For tle first time. managers have s.lemalic, empirical data with which to
order jobs relatiye to eat'h other based i the level of talent required. Managers now have the means to determine

empirically the relative level of diffi'ult associated with newly duveloped jobs prior to setting an aptitude score
minimun. The availability of the means by which these decisions can be made has far-reaching implications for

lite Air Force manpower and personnel 4oinnlunil.

The implications of the present stud, for the Air Force classification svste particularly relevant. The Air

Force currentl, classifies a majority of enlistees at the Armed Forces Exalmlining and Entrance Stations via a
Person-Job-Match (PJM) algorithm (llendrix. Ward. Pina. & Haney. 1979). The PJM system determines which
specialty to offer each potential applicant. Within this algorithm, there is a job difficulty-aptitude interaction term
which increases the likelihood of an offer of a specialty when there is high similarity between job difficulty level
and airman aptitude level. In other words, the system will offer the most difficult jobs to the most talented
applicants. The algorithm is sensitive to small differences. For example. at the time of this research there were over
30 Electronics AFSs requiring a minimum composite score at the 80th centile. In this instance, the PJM algorithm
would likely offer these johs more evenly to all airmen scoring at or above E-80 on the Electronics composite of the
.SVAB. However, should tie ATI)PITs from this research be used in place of the ASVAB cutoff score in the job
difficulI.t component of the interaction term. the system would likely offer the more difficult jobs to those airmen
scoring near 95 and the least difficult of these E-80 jobs to those scoring near 80. thus providing a more effective
distribution of available talent across job.s. Such a system would not override current ASVAB minimums, but it
would make more efficient distribution of available talent at or above the minimnun.

The implementation of these data into the PJM algorithm could actually result in performing the same

function as a change of aptitude minimums. For example, it is likely that some AFSs with cutrent aptitude
miniimums of 40 are nearly as difficult as other AFSs having minimums at the 60th centile. Without changing the
minimums, an augmented PJM algorithm would tend to offer the more demanding job to individuals having a
higher level of talent.

The data from this project also provide Air Force planners with valuable information for the development of
contingency plans for manning the force in the face of talent and manpower shortages. Since the abolishment of
the draft, it has become increasingly difficult for the Air Force to meet personnel procurement objectives. One of
the few remaining alternatives for maintaining the force level may be to reduce aptitude levels for some jobs. It is
important to determine how this might be accomplished so as to have the smallest impact on mission capabilities.

There are at least three ways job and task difficulty information could be used in preparing such contingency
plans: (a) determine where aptitude requirement levels could be reduced for existing specialties. (b) identify
existing job types within AFSs which could be formed into new management categories and manned by individuals

with less talent, and (c) identify low-demand tasks in existing jobs that could be formed into new jobs to be
performed by individuals with less talent (Christal. 1974).

Research in this area is continuing. Currently planned efforts include a preliminary study of the extent to
which the three benchmark scales overlap and studies of the impact that changes in the aptitude entry
requirements would have on the personnel acquisition and training systems. It is anticipated that significant
changes in aptitude entry requirements will be required. It is further anticipated that these changes. when

implemented. will have profound effects on the numbers of recruits eligible for different career fields, which in
turn will have significant impact on the training system. These studies are designed to further explore and refine
the technology developed in this effort.
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VI. CONCLUSIONS AN!) RECOMMENDATIONS

[I is coinclutded that f lit- liet hodology for using jolt di fficutlty V 11(icvs arid ti ne-spen t dat a a flit bas for
deleriiiiiitg ft- relative aptitude level of' aii Air Force job is letlinicallk feasible. This iiietliodolug also provides a
worka ble s~,stein for a I eriiig apti~tutde iini i ni in I the face of flucitutaionts ill the a va ilabi lit % of manpower
resources with flite least inipaut on ini ssioli capabi lities..Sinlce the utiilityv of this met hodologp wh eni uised in the
initial classificationi process. %otild insure a more effective distribution of available talent across jobs. it is
recomm enided that fillmetiodulog be contsidered for use iii operational real ign inen t of apt it tde req ui remewIlls
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APPEADIX B: MECHANICAL. GENERAL. AND ELECTRONICS
BENCHMARK SCALES
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MECHANICAL BENCHMARK SCALE

LEVEL I LEVEl 14

POLICE GROUNDS FOR LITTER PRIME COMPONENTS SI (H AS STARTERS AND
POLI.ICE OPEN STORAGE AREAS HYDRAULIC PUMPS

DISASSEMBLE OR CLEAN CONVENTIONAL Ft;L,
LEVEL 2 LUBRICATEI) PLUG VALVES
CUT WEEDSDISPOSE OF RAGS LEVEL I

PERFORM PREOPERATIONAL INSPECTIONS OF ENGINE

LEVEL 3 AFTER ENGINE HAS BEEN ON LONG STANDBY

LUBRICATE CABLES INSTALL OR REPLACE FORMICA ON COUNTER TOPS OR

RAKE BAR SCREENS SPLASH BOARDS

LEVEL 4 LEVEL 16

LUBRICATE HAND TOOLS REMOVE OR INSTALL CANOPY HOSES OR TUBING

STENCIL DATE OF INSPECTION ON LIFE RAFTS PRIME AND BLEED FUEL SYSTEMS

LEVEL 5 LEVEL 17

CLEAN LIFE PRESERVERS REMOVE OR REPLACE TRANSMISSION-DRIVEN

DIG DITCHES BY HAND GENERATORS
ADJUST AUTOMATIC GOVERNORS AND VOI.TAGE

LEVEL 6 REGULATORS

CLEAN PAINT EQUIPMENT SUCH AS BRUSHES OR
ROLLERS LEVEL 18

TROUBLESHOOT HIGH OR LUBE OIL PRESSUREINSTALL FUEL MANIFOLDS AND FUEL NOZZLES

LEVEL 7
REMOVE OR REPLACE VENETIAN BLINDS LEVEL 19

CLEAN EQUIPMENT OR AREAS AFTER APPLYING REMOVE OR INSTALL FUEL CELLS
PROTECTIVE COATINGS

LEVEL B LEVEL 20

MAINTAIN TOOL CRIBS READ AND INTERPRET SCHEMATIC OR WIRING

MIX CONCRETE BY HAND DIAGRAMS
INSTALL TAIL ROTOR ASSEMBLIES ON HELICOPTER

LEVEL 9 AIRCRAFT

POSITION NONPOWERED GROUND EQUIPMENT LEVEL 21
AROUND AIRCRAFT REMOVE OR INSTALL TAIL DRIVE ASSEMBLY

APPLY ENAMELS TO SURFACES USING ROLLERS DIRECT AIRCRAFT EXPLOSIVE HAZARD RENDER SAFE

LEVEL 10 PROCEDURES

CLEAN AND REGRAP SPARK PLUGS
CAULK AREAS AROUND WINDOWS. SINK, OR BATHTUBS LEVEL 22

PERFORM CRITICAL MEASUREMENTS ON JET ENGINES

LEVEL 11 ADJUST CANOPIES

PERFORM OPERATOR INSPECTIONS OR MAINTENANCE':ON DUMP TRUCKS LEVEL 23
REMOVE OR REPLACE CYCLIC CONTROl. SYSTEM

DRAIN ENGINE OIL SYSTEMS COMPONENTS

LEVEL 12 REMOVE OR INSTALL MAIN ROTOR TRANSMISSION

REMOVE OR REPLACE NOZZLES OR HOSES ON MOTOR LEVEL 24GASLINE UNITS LVL2
PREPARE NS FTROUBLESHOOT FULLY ARTICULATED ROTOR SVSEMS

PREPARE ENAMELS FOR APPLICATION AND DETERMINE CORRECTIVE ACTIONS

LEVEL 13 ASSEMBLE MAIN ENGINE SECTIONS
INSTALL, OR REPLACE WATER FOUNTAINS LVL2
DISASSEMBLE OR CLEAN CONVENTIONAl. FUEL GATE LEVEL 25

VALVES TROUBLESHOOT SYSTEMS FOR BREAKER TRIP-OUTS
TROUBLESHOOT INSTALLED ENGINES
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74- -INCI---~~.-- -- -

GENERAL/ADMINISTRATIVE BENCHMARK SCALE

LEV~. ILEV EL It

S*I' %PL I.E 11,11 It OtN, ORt REPORHTS it %I M)0 4R TIV
VY:,MOiE. StN I\ h i. KiTs FOR sP li-u.

LEVEFL 2 MISIONS \,
PRtEPN~t %I R)ENTIEB: NTI( BIN HVNS FORl~ PANTIENTS
OI'ER ViE F- L(:ICiT IA OR. (IM IORS LVL1

LEVEL 3t MINi %I\ iINt VIE %IEH I. %\S
(OLAT PtI.VIi ICltATIONS (:4 i P TI lUt H.EW % % %if. %B1iI ,n

.NPIA COD144 COMP~RESSES
LEAVEL 16

LEVEL t, ESTAHLIsli 1.01 N %I'll) (IF EI;NI1iI4;
PREfPARiE NEW SPAI'ER OR OTHER PRINTEDIl I41.1N'11 II i I-

MiATERI i.M HFOt MAILING; \1A\I AiiA PROCESS COILORt REA EitSAi FILM
STENCH ID IENTIFICATION NUMBERtS ON LI1FE

StUPPORT F.QtIPNIENT LEV-EL 17
CO(ND[ CT INTERN IEW S IN CONNECT'iION u. rTD

LEVEL .5 STORI AShSIG;NMENTS
TAKE (li RtECORD TEMPER.-TItRES RENVIEW SAli CE MATERtIAL TO( DETERt~iIE
SE41 RE 'AEAPONS I.N \WEAPONS STORAGE PORTIOINS I SABLiE FObR PROJECTS

I A N:KER
LEVEL 18

LEVEL 6 DIETERIMINE REQ1. IRED G;RADES AND AIR FORCE

INSTALL (OR REMIO% E SINGLE-%ISOit SPECIALTI CODES
ASSEMBLIES ON HELMETS W RITE it-NOSCRIPTS

At NISE INDIVIDI AIS OF TlIFIII itCITS
\DIEH THE FIFTH AMENDMENT LEVEL 19

D)IREC:T OPERATION OIF kEROMEDJI4AI. EN Aol -

LEVEL 7 TIN FACILITIES
PREPARE REQUESTS FOR MEIIICAL/DENTAL ANALYZE T'ENANT WORKLAD II TA TO

RtECORDS 0JR INFORMATION FORMS DJETERMINE HOST A\POW ER IMPACT
PROVIDE Cl. [DANCE TtO INSTAL.ATION

%VISITORS LEVEL 20
CGi4JST W RITE EIiTORI AI.S

LEVEL 8 CONIII CT RFHlE %t', I.S OFi TN '(itNI
PREPARE ON MAIL MEICAI NFORMIATIOIN TO

REQUESTING AGENCIES LEVEL 21
C:HAL.LENG;E OR IDENTIFY I1NKNoWVN PERSONS DFTERMINE HENEFITS IIERI\ EI ROM EACH

Ai.TEHNATIVE METHIOD OIF ACCtOMPLISHING
LEVEL 9 OtJ E4:TI \ES
CONDU CT TOURS THROUGH1 FAC;ILITIES EVAIAh NTE OR V ALID NTE NEEDI FOR INIINlt DAL.
TAKE OR RECORD RADIAL PULSE MNPOWi'bER AUCMENTATION POSITIONS

LEVEL 10 LEVEL 22
INSPECTF SITE (Oi FACILITIES FOR SLIPPING BIIL.! UP LIFE St PPORT MOBILiTY

HAZARDS CONTAINERS
GI ARI CLASSIFIED MIATE.RIAL AT ACCIDENT AIImI~sTER I'RIMARI CARE AT SCENE OF

(Oi INC;IDENT SCENES ACI)ENTS

LEVEL I1I LEVE L 23
TAKE (OR RECORD APICAL PULSE D'IRECT RAIOt OR TELE\ ISION PRO(GRAMS
INSPECT OXYGEN MASKS (OR A(:CESSORIES, PERFORM TRIAGE IIURINO; DISASTER

SITU NTH)NS
LEVEL 12
COORDtIiNATE (COMPLETION OF CLINIC:AL LEVEL 24

RECORDS %WITH PHYSICIANS OR NURSINI; S RITE STAFF STI DJIES. SUR VEYS (OR SPECIAL
STAFFS I REPORTS

CONTROL ENTRY AND) TRAFFIC AT DJISASTER AllY ISE PERSONNEL ON CIVILIAN HEALTH AND)
SC ENES MEDICAL. PRfXGRkM (OF THlE 1.\tFORMEII

LEVEL 13 
v\IE

INSTRUCT STI DENTS IN METHIOD1S OF LEVEL 25
PROTECTING FOODIS FROM ENVIRONMENT PREPNRE MtIN NO;EMENT AI 1%iSOR) REPORT
ORi ANIMALS IIESilN INTERIORbi I TII.ITIES SYSTEMS

sEI.E:' FILTERtS FOR PENETRATING 11 NZE,

27



ELECTRONICS BENCHMARK SCALE

LEVEL I LEVEL 15
REMo% F AND DISPOSE oF TRASH, WASTE OR INSPE(I" OR OPERATIONALLY (:HECK St RFACE

MATERIALS OR FLAP POSITION INDICATING SYSTEMS
CILEAN OR MAINTAIN AREAS O'TSIIDE OF SHOP REMOVE OR REPLACE SOCKITS FOR COMPONENTS

SUCH .AS TI BES,. RELA'IS. AMP. TRAN.
LEV EL 2 SISTORS OR INTF(;IRATED CIRCI ITS
CLE AN OR A ;IM EQI'IPMENT
POLISH OR AX EQ( IPMENT OR FACILITIES LEVEL 16

AIJt ST AMPLIFIEIR RAI.N(ES
LEVEL 3 PERFORM P(JS El CHECKS OF C(MMI NICATIONS
CLEAN ANI MAINTAIN HAND T(m)Is OR T(OOL SYSTEMS INSTAI.EI (ON AIRCRAF

BOXES
MONITOR CLOSEI) CIRCIT TELEVISION LEVEL 17

ALI(;N (R AIDI ST TRANSMISSOMETER I NITS
LEVEL -t PERFORM HIGH-% AI. E IEESoLIERING
INSPECT AND CLEAN FOI 1 S EATtiER GEAR
INFLATE OR DEFLATE %EIIICLE TIRES LEVEL 18

AIJuST (R AlI(;N RAIAR HEIGHT INDICATOR
LEVEL 5 RAN(;E MARK GENERATING; CIRC ITS
STENCIl. DECA.. OR PAINT INSTRUCTIONS TROI'BIESt(XIT (:ONVENTIONAl,. NON-VERTI('I.

OR IDENTIFIERS (N EQUIPMENT SCALE INSTRUMENT. FIEI. FLOW IN-
CLEAN OR LUBRICATE MECHANICAL I)EVICES DICATING SYSTEMS ON AIRCRAFT

StC1H AS GEARS OR tlINGES
LEVEL 19

LEVEL 6 Al ST OR %I4;N AIIDEO AMPLIFIERS
CLEAN AND INSPECT LIGHTING FIXTURES TROI RL:sHJoT % INI( ME Am RING SETS
PERFORM T(O)I. BOX INVENTORIES

LEVEL 20
LEVEL 7 TROt RI.ESH(OiT (:(iNSTANT SPFEEI liRI% E
VISI ALLY INSPECT BATTERIES CIRCUITS
READ SERVICE METERS ALIGN OR ADJ ST AZIMUTH AND ELEVATION

ANGLE DETECTI(ON CIRCIITRI
LEVEL 8
PERFORM VISUAL INSPECTION OF RADOMES LEVEL 21
CLEAN ANI) TIN SOLDERING EQUIPMENT TROUBIESIIOOT AIRCR AFT FLI;IIT CONTROL.

CIRCUITS
LEVEL 9 .AIJUST OR ALIGN ELECTRONIC (C:INTER
\IStALIY INSPECT I.ECTRICAL BONDS CO NTERMEASI RES CIRCI ITS

AND GROUNIDS
INSTUI. MOUNTING BRACKETS( OR FIXTURES LEVEL 22

TROUBLESHOOT POER SUPPLIES ANDI DIS-
LEVEL 10 TRIBUTIONS ON DIGITAL. COMPUTERS
INSTALL CRIMPED WIRING TERMINALS ON PERFORM ALIGNMENT OF AIRCRAFT IIF REC(EIVER

COMPONENTS. LINE REPI.ACEABLE UNITS.
oR MODUILE IRIN

INSPECT ELECTRICAL. OUTLETS FOR GROINDIN(; LEVEL 23
TROUBLESH(OT RE(;IATOR CIRCU'ITS ON

LEVEL I NI I)EVICES 19WHfICH USE AN ANAIO; (OMPUTER
REMOVE OR INST.A~lL CELl.S (OR STRAPS (iN PERFORM ALIGNMENTS OR ADJU STMENTS OF AN/

NICKEL CADMIIM OR SILVER ZINC APM-335 RAI)AR RECEI\ ER TR ANSMITTER
BATTERIES TEST SETS

SVISIAII.Y INSPECT WIRE HARNESSES. CABLES.

OR CONNECTOR PLUGS LEVEL 24

ISOLATE MALFUNCTIONS IN SYNCHRONIZER
LEVEL 12CIRCUITRY

SO(I.I(ER W'IRES TO CONNEC.TOR PLUG(S. CON-CIUTRTRLDER ES. (JR CONTRCTOR PLS. CPERFORM ALIGNMENTS OF .ADJUSTMENTS OF AN/THOI. BOXES. OR CONTROL. PANELS APM-336 RADAR VIDEO/SERVO TES T SET

AIS( IIY INSPECT PRESSIRE WARNINGA
CIRCIITS

LEVEL 25
LEVEL 13 PERFORM FI LT ISOLATION OF %N/%PM-33(
INSPECT OR (JPER ATIONALLY CHECK RAIDAR VIDEO SERV) TEST SET

IfYDRAULIC PRESSURE INDICATING PERFORM ALIGNMENTS OR AIDJI STMENTS OF
SYSTEMS 12AiRI I PENETRATION AID TEST

INSPECT S INDSPEEI) TRANSMITTIN(; OR STATIONS
MONITORING EQUIPMENT

LEVEL 14
ADJOST TRA.NSMISS)METER PROJECTOR LAMP

V('LTATES E

REPLACE MECHANICAL COMPONENTS SUCH AS
HEARINGS. GEARS. OR PULLEYS



APPENDIX C: EXCERPTS FROM THE PROCEDURAL GUIDE FOR USE

OF THE MECHANICAL BENCHMARK SCALE
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ASSESSING; LEAIININ(; IFFI(:ILTY AND)
RATINC TASKS

1.0 IN\TRO UTIO1 N

Yton are a nieminber (of a pa ite t hat will assist the U SA F Hum i an Resources L.aboratory by prov idinig d1ata of] the
letarn inug di fficul It of selected Air F~or(-( lasks.T, Cui di e descri bes thle p roceduiire by whIitl I these t asksI are to be

rated. You will:

(1) L ea rn to list- a specific research met hod in juidgi ng learning di iiicu liN.

(2) Go) to place,. where work is beinig perforimied anid siti(i the tasks iii thle ir workplace.

(3) Rate each selected task using a 25-level Benchmark Ratinig Scale.

li- i gu ide (-(n'sis of two p~art s. P'ar I ex~pla ins how to follow the requnired resea rchI proceduiire and how to Ilse
lie s.peci fic defi nit ion of -learning di fficuItyv.- That defiittion is: -t ime required to learn to performn t ie( task

2.0 PU'RPOSE OF D)IFFICU'LTY RATING;S

2.1 Background

Since' 1958 the Air Force H-uman Resources Laboratory has been developing a bank of scientific data.
concering the# various kinds of work performed in tlie Air Force. As a result, most Air Force Specialties (.XFSs) c-ail

now be de'.cribed bys a list of several hundred specific tasks that are performed lby personnel in that specialty.
Theuse list,. are in the form of task inventories. and they were derived front surveys of workers and supervisors.
Each listed task i'. one which is actually performed by personnel in the AFS. as reported by the survey.

TFin, task iniventories include data about each task. stuch as the frequnency with whtich it is performed, how
mnany people performt it. and( its relative difficulty. These data are used botht in research aitd for mail%. practical
mntagement doeiSioS. Tl ask inventories are used in designting training. in determtining career ladders, and in
setting iniimm scores onl the( Armed Services V'ocational Aptitude Battery. a battery of tests required for entry
in to speci fic career fields.

2.2 Difficulty Data

lit anl earlier sur-vey N(X~s in each .. FS were asked to provide task difficulty data. As a result of their input. tle
task inventories now include a difficulty rating for each task in the list. Those ratintgs tell only luow difficult each
task is compared to other tasks in thte samue AFS. They do itot tell how tasks in differentt AFS:. compare with each
oilier. For insiance. usintg those ratinigs there is ito way to conmpare thie work of a mnedical techniiait witht thtat of a
secu rii t pol icemtani.

* I The proceure thtis Guide describes will be used to develop difficulty ratings, based on a commiton rating scale.
for Air Force jobs with mtechanical aptitude requirentents.

3.0 THlE PANEL

3.1 G;eneral

The paitel of which yon are a meniber will rate selected tasks in eacht of several .AFSs. These tasks do not cover
all work perforitied itt thle AFS concernted. butt they) are a representative sample of thte task intventory for each AFS.
Thle ratinigs the( pantel provides will beo used. followinig a statistical miethtod. to evaluate learning difficulty for all
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ccc k ithe ine'.utrN. lihus. lihe ratinlg. yocr pianel eccakes will set difliccelt'. for all tasks iii each %l-S. 11 i 1erefeire
ccr importanct that I he ratin cgs v on itake be perfoered withi care. using tb Iex 'act defi iii ion acid cri teria li-

hanid book describles. E'acht rat incg -olt lla ke. wheet av'e'raged withi ot ie'r ratinegs. will dlermic' t h ' ie cli firujlt' rat ing
a ,signied to mcans' other tasks. F ial ratinegs will be ace iceeecrlacet ee'rmeinler ol liee. jobls and pweople art- mcaneagedl In
ice .%ir Force.

3.2 Pantel Traitning

Noul will be reei iredl to sitids thte procedl ire ancd to cc cderla ke at least two tra iincg ex~ercises. Before lIt#' pantel
assembiiiles, eacih paniel memcb er intust read antd uncderstancd tieis peart of Ii iGu iide. aced stied' lice b~enechm itark tasks ol
Part 11 ice detail. A hen ithle pael assembreties. the re will lbe a peract icalIc ercise. Tbte pancel will be berie'fed onc

proeeIte aced all q uestions1 will he aniswered. Pa nel moembl ers %sill thenc be' given i se'. era I ge teralII fameiiia r tasks.
The'. will leave t i ce toe d iscuess t hose tasks antd to ask (e cst ions. Thee thiey. will raie t lee fain iii r task. Itsiceg the
betincmark scale. Pancel embt lers will coempa re their rat inlgs foer eache task to determeetc how well tile ratinrg., a re ie
agreemrntii. Paneel membit ers will lee asked to cexpllaice wh ithI ey eeade each ratineg. They will discuss how~ lilt''.

ienterpreted diffiecult of the task. acid how tIeN ineterpreted the bechmi ceark scale. ice order to cla ri I a ec
Mtcisun cderstand1 ig of tile metthod or of the le'chmi eark scale.

3.3 Materials

lTce caterials provided to yotc will inctede tiiis Gutiide. task lists. a rid rat inlg sheet s. Thle Task L.ist heiie' s lea
space for takiteg ecotes. It will he useful. hiowever. to heave a pad of papeer for any addciotonal nec that teca' let-
re'quired.

10( RATING PROCEIWRE

L. IGeea

Eace task is rated by (1) uenderstandineg how tlee task is performted. (2) anialyzinig how difficult it is tel learn.
(3) comtparing it to tasks oci the Benchmark Rating Scale. aced (4) recordineg thle diffictt level of lthe mnost
comlparable tasks on the ratinig scale.

1.2 Task Assessment

It usuially will ciot be clc'ar. test fronte a task stateecent. what anyv gi ven task en tails. Thiere'fe'. tlle' pance'l w.~ill goe
to a typical USAF workplace to stedy how each task is performed aced what muist be learneed to pcrforte it. IdeallN.
we woueld like to observe the acitual performance of e'ach task. This is rare'ly practical aced wonld requeire repjeated
observations of each task to be ie'aciicgftel. Therefore, the principal cnetheod of stud% will be to inter,.ie' %orkers.
The paneel will visit workers in their actual workplace in order to e'xamine the equeipenti. tools. re'gulationes. task
orde'rs, arid other conditions of the job.

The' teare shoteld ineterview at least two holders of the AFS studied. Dutrineg the initerview pacielists should take
niotes. butt they should not rate tice tasks lentil later. Do not hurry. Be sure all mnecnhers of the pael fcill
uinderstand each task before procee'ding to the next one. Interviews cnuest be held ice a grolep. with all workers acid

parcel emtbers participating.

I 13 Task Assessment Criteria

Workers sheould be interviewed to determine exactlv what each task is. how it is perforned. acid what skills or
knowledge are required to perform it adequately. Study the following:

(I) Task Defirnitioni: What is the task? First, clear tip any conifusion abouit what the task statement euceans. '
geneerally know what a task is when we know what materials the worker be'gins with acid wheat the task e'cd-prodttct
is like. What are! the boundaries of the task? Find ouet what is and is not iniclueded in task performcance. This is a
commccon area of confucsione. If ltce task is changing spark pluigs. muust other 'omepocnents (air filter. comepre'ssor) he

* rermoved first? (Or is this a separate task?
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(2) The nunmber of steps in a task: Tasks that have many different steps are obviously more difficult to learn
than those which have only a few step. . Tasks that contain many repetitions of the sane step. however. Iiay b

aelatively easy to learn.

(3) Tools and equipient unique to the task: The learning tile required for tools and equipment unique to a
task adds to learning difficult.

() Regulations. mnaIuals and standard operating procedures: How detailed is the documentation? The more
detailed it is. the less has to be learned. Some tasks do not have to be learned, because they can he performed by
sinply following written instr Ilionis.

(5) Meniorization: Does tilt task or any portion of the task have to be memorized in order to be performed?

This adds to learning difficulty.

(0) Standards of Performance: Tasks differ in what level of quality or realiability is required for
"'satisfat'or% perfornance." For example. packing a parachute requires a higher standard of product reliability
than does changing a faucet %asher. In tit. latter case. if the faucet leaks, you can do it again.

(7) Time Criticalit%: A task that must be performed within a lime limit is more difficult to learn than tile
sanme task with ino linit for perfortance.

(t) For many career fields there are required basic skills or knowledge (typing. mathematics). In some cases
these are taught ii the USAF Technical School. These skills and knowledges add to the learning difficulty of
individual tasks oiik to tilt extent that the), are used in the performance of that task.

Finally. keep in mind during your assesstnent that you are judging "'learning difficulty"- the time required
to hearn to perfonite job satisfactorily. It includes only the learning time unique to the task being rated.

L.t Rating the Tasks

After having studied the task. each panel member should be confident that he understands the task, ideally to
the point at which he could perform it himself. He must know the starting point, the conditions of performance. the

task steps. and tilt criteria for a satisfactory task product. He should have a set of notes from which he can recall the
task and remember what skills or knowledge are required in its performance.

Then each panel member will be given tine to make an assessment of difficulty, in private, using the
Benchmark Rating Scale.

L. I Isolate Learning Time. Panel members must carefully consider each task and determine how difficult it is to
learn. This means that they must recognize the difference between how hard the task is to perform and how hard it
is to learn. Only learning itte should be considered as part of task difficulty. Do not include learning time

associated with the basic skills and knowledge personnel should have for entry into the Air Force.

.2.2 Task Ralings. Each task to be rated must now be compared with the tasks on the benchmark scale. Then. for
each task to he rated, find a difficulty level on the benchmark scale which most closely corresponds to the
difficulty level of the task to be rated. Verify this selection by reviewing those tasks oil the benchmark scale which

are at the levels above and below your selection, ensuring that the tasks above are more difficult to learn and those
below are less difficult to learn. Record your rating.

(I) Remeiber to consider each task in terms of learning difficully-nol how hard it is to perform.

(2) If one of the tasks at a level appears not to be helpful, consider only the other task at that difficulty level.

(3) If you disagree with the rating of both tasks at any level. use tasks above and below that level for
cotiparison.
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4.4.3 Reassess. Especially during your first few days using this procedure, you will make judgments that you will
want to reconsider later. This is because you are in the process of learninig how to use the procedure, and because it
takes time to become familiar with the rating scale. Most important of all, you will learn a great deal about how to
observe and analyze work.

Therefore. panel memnbers are encouraged to reassess their ,'atings periodically, and are required to rerate
those tasks about which they form a new opinion.
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PART 11

DETAILED DESCRIPTIONS OF BENCHMARK SCALE TASKSa

Mi1-1

Lev'el 1: POLICE $;ROUNDS FOR LITTER (Construction Equipment Operator - AFSC 55151)

Task Performance: This task is the routine policing of grounds around a heavy equipment compouind or around
troop quarters. On direction of a supervisor, litter is picked up by hand, and disposed of in cans or in a dunipster.

Skill/Knowledge Required: No skill or knowledge is required which must be learned in the service. The work is
performed using basic skills. learned early in life by everyone.

M 9-1

Level 9: POSITION NON-POWERED GROUND EQUIPMENT AROUND AIRCRAFT (Aircrew Egress Systerns
Repairman - AFSC 42352)

Equipment: Non-powered ground equipment includes work stands. hoists. slings, seat dollies. canopy stands or
dollies, and fire extinguishers. Most have wheel locks. Most work stands have hand rails which are installed at [tie

time they are positioned. Some stands include hydraulic lifts for raising and lowering the stand.

Task Performance: Positioning of this equipment is typically part of another task. T.O. procedures normall%. spell
out the location of this equipment. Safety is a big factor to avoid danger to personnel and damage to the aircraft
during positioning. Positioning includes a visual inspection of the area prior to use, locating the equipment.
moving it in, locking wheels, installing hand rails, and operating hydraulic hand pumps.

Skill/Knowledge Required: The repairman must have knowledge of each of the types of equipment used and of
how they are positioned around aircraft. Operation of the equipment is reasonably sml.The most important
factors are the safety of personnel, and the prevention of damage to aircraft.

Mi18-2

Level 18: INSTALL FUEL MANIFOLDS AND FUEL NOZZLES (Jet Engine Mechanic - AFSC 42652)

Equipment: Fuel manifolds and nozzles are used to distribute and inject fuel into jet engines. (1) An external
manifold consists of sections of flexible and solid tubing. which are connected to form a complex yoke around the
engine. It conducts fuel to 10 or 12 nozzles, which are screwed into the body of the engine and which inject the fuel
into the combustion chambers. (2) An internal manifold consists of a soft metal circular itube, with 8 nozzle
clusters, each containing 6 screw-in nozzles made of similar soft metal. The manifold is mounted around the
interior of the engine on brackets and support clamps.

Both types of manifold are very sensitive to physical damage. being either fragile or easily dented and
deformed. They are installed by bolts which must be either tab-locked or safety wired in position.

TakPerformance: The task is performed with the engine removed and placed on a stand. (1) External manifolds
are removed by disconnecting the nozzles and removing manifold bracket bolts, after which the circular manifold
is either (a) carefully slid off the end of the engine, or (b) removed by disconnecting the fittings between sections.
The nozzles are then screwed out of the engine body. To install manifold and nozzles, the procedure is reversed.
nozzles and mounting bolts are torqued and safety wired. Extreme care must be taken to avoid dentls or bends in

'Due to the length of this section in the Procedural Guide, excerpts only are provided. When used in rating tsA6k. each benchmark str

task will appear on a separate page and should not exceed one page in length.
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manifold lines. Anti-seize compound is required on nozzle threads. (2) To remove internal manifolds, main engine
sectionis mnust be reimoved to gain access to the combustioni chamber. Then a special jig is inserted to prevent stress
or deformtation of time manifold dt..:ing nozzle removal. The 48 nozzles are removed and the manifold is removed
by removing 2 sets each of mounting bracket bolls and support bracket bolls. After removal, the manifold is placed
in another spec'ial jig to relieve any stresses on the tubing. Installation is the reverse of this procedure. Each nozzle
is reinstalled by assembling 3 parts in the proper order, using the special jig.

In either case. this task m~ust be performed by following the T.O. procedures to the letter. These procedures
are detailed. with illustrations.

SkillKnowledge Required- This task requires delicate skill, in order not to damage the manifolds. The task is
critical because improper installation of the nozzles can cause destruction of an engine. The learning required to
perform this task includes learning the generar engine structure, the tool and jig skills and the installation
procedure. all of these to a higher level of precision and assurance than would be required to install a less fragile
assembly.

M 25-2

Level 25: TROUBLESHOOT INSTALLED ENGINES (Jet Engine Mechanic - AFSC 42652)

rI-q uipment: This task is performed on jet engines installed on aircraft. Troubleshooting includes isolation of
failure within the engine or confirming that a failure is not in the engine but some related subsystem.

Task Performance: Troubleshooting typically begins with a pilot write-up. Interpretation of these write-ups is
often difficul~t. The isolation process depends upon the failure symptom observed. Oil leaks, which are the most
common problems require that all oil be cleaned from the exterior of the engine, the engine and oil systems
exercised, and examining for the source of oil leaks. Vibrations are isolated by attaching vibration sensors at
different locations around the engine and then running the engine to look for abnormal vibration sources. Other
problems such as fuel leaks, throttle rigging, fuel control, and electrical problems require coordination with other
subsystem specialties to isolate the problem between the engine and related systems.

Skitl/K nowledge Required: Learning troubleshooting is accomplished by exposure and is not formalized. It
requires:

(a) A complete knowledge of engine operation and its interface with related aircraft subsystems.

(b) Ability to use and understand the readings of pressure. gauges. vibration sensors, and heat gauges.

(c) That the mechanic be cockpit qualified to enable him to run up the engine.

(d) An ability to read and interpret the appropriate Technical Orders.

(e) Coordination with the efforts of other subsystem specialists to isolate problems in the interaction of the
engine and related aircraft systems.
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